EM 515- Operations Research I: Deterministic Models

Summer 2005 - EXAM 1

DUE – Monday July 26, 2005 at 6:00PM

NOTE: The following exam is to be completed on an individual basis.  You may NOT discuss your answers or solutions with anyone else.  To receive full credit for a problem you must show all of your work!

Problem 1- (15 points) Formulate a Linear Programming model to maximize the profits for Value Electronics.  Please state your decision variables, objective function and all constraints.

Value Electronics manufactures four different models of telecommunications interface cards for personal and laptop computers.  As summarized in the following table, each of these devices requires differing amounts of printed circuits (PC) boards, resistors, memory chips and assembly time.

	
	Per Unit Requirement

	
	Hyperlink
	Fastlink
	Speedlink
	Microlink

	PC board (square inches)
	10
	15
	20
	8

	Resistors
	18
	24
	28
	12

	Memory chips
	4
	8
	8
	4

	Assembly time (hours)
	0.95
	0.60
	0.45
	1.2


The selling price and the manufacturing cost for each model are as follow:

	
	
	Per Unit 
	Requirement
	

	
	Hyperlink
	Fastlink
	Speedlink
	Microlink

	Selling Price 
	$199
	$139
	$99
	$169

	Manufacturing Cost
	$136
	$105
	$86
	$137


In their next production period, Value Electronics has 70,000 square inches of PC board, 150,000 resistors, 25,000 memory chips and 4,500 hours of assembly time available. T Value Electronics can sell all the products they can manufacture but the Marketing Department wants to make sure that at least 250 units of the Hyperlink and Microlink cards are manufactured.  In addition, the Marketing Department also wants you to manufacture at least twice as many Speedlink cards as Hyperlink cards.  

Problem 2 –(20 points, 10 points for each question)  The BrightLight Company produces two light fixtures (products A and B) that require both metal frame parts and electrical components.  Management wants to determine how many units of each product to produce to maximize profit.  For each unit of product A, 1 unit of frame parts and 2 units of electrical components are required.  For each unit of product B, 3 units of frame parts and 2 units of electrical components are required.  The company has 200 units of frame parts and 300 units of electrical components.  Each unit of product A gives a profit of $1.  Each unit of product B, up to 60 units gives a profit of $2.  Any excess over 60 units of product B bring no profit, so such excess has been ruled out by management.  

a.  Formulate a Linear Programming model for this problem.

b.  Solve this problem using the graphical procedure.  Find the optimal solution by finding all corner points.  State the optimal solution and the associated profit.

Problem 3 – (20 points) Solve the problem using the Simplex Method.  Please show all of your work in tabular form. 
Maximize Z = 2X1 + 4X2 + 3X3 

Subject to

3X1 + 4X2  + 2X3  <= 60

2X1 +   X2  + 2X3  <= 40

  X1 + 3X2  + 2X3  <= 80

X1 >=0, X2 >=0, X3 >=0
  


Problem 4 – (20 points)  Solve the problem using the Two-Phase Method.  Please show all of your work in tabular form. 

Minimize Z = 2X1 + X2 + 3X3 

Subject to


5X1 + 2X2
+
7X3      = 420


3X1 + 2X2  + 5X3  >= 280

X1 >=0, X2 >=0, X3 >=0
  


Problem 5 – (25 points, 5 points for each question)  The Electrotech Corporation manufactures two industrial sized electrical devices: generators and alternators.  Both of these products require wiring and testing during the assembly process. Each generator requires 2 hours of wiring and 1 hour of testing and can be sold for profit $250.  Each alternator requires 3 hours of wiring and 2 hour of testing and can be sold for $250 $150 profit.  The formulation is provided below:

X1 = number of generators

X2 = number of alternators

MAX
250 X1 + 150 X2
ST

2 X1 + 3 X2 SYMBOL 163 \f "Symbol" 260    Wiring time (hours)



1 X1 + 2 X2 SYMBOL 163 \f "Symbol" 140     Testing time (hours)



X1, X2 SYMBOL 179 \f "Symbol" 0

NOTE:  You may solve this problem graphically, SIMPLEX method OR with SOLVER to answer the following sensitivity questions. If you use SOLVER please turn in your EXCEL file on a 3.5”diskette and include printouts of the reports from SOLVER.
a. What is the optimal number of generators and alternators which should be manufactured?

b. Is there any wiring time which is currently not being used?  If yes, how much is available?

c. How much would the profit contribution for the alternators have to increase before you would consider making any alternators?

d. Would the optimal solution change if the profit on generators decreased by $50 and the profit on alternators increased by $75?

e. Suppose the amount of wiring required on alternators is reduced to 1.5 hours.  Does this change the optimal solution?  Why or why not?

